ABSTRACT A study was conducted to evaluate the effect of adding inulin to diets containing 2 different types of fat as energy sources on performance, blood serum metabolites, liver lipids, and fatty acids of abdominal adipose tissue and breast and thigh meat. A total of 240 one-day-old female broiler chicks were randomly allocated into 1 of 6 treatments with 8 replicates per treatment and 5 chicks per pen. The experiment consisted of a 3 × 2 factorial arrangement of treatments including 3 concentrations of inulin (0, 5, and 10 g/kg of diet) and 2 types of fat [palm oil (PO) and sunflower oil (SO)] at an inclusion rate of 90 g/kg of diet. The experimental period lasted from 1 to 34 d. Dietary fat type did not affect BW gain but impaired feed conversion (P < 0.001) in birds fed the PO diets compared with birds fed the SO diets. The diets containing PO increased abdominal fat deposition and serum lipid and glucose concentrations. Triacylglycerol contents in liver were higher in the birds fed PO diets. Dietary fat type also modified fatty acids of abdominal and i.m. fat, resulting in a higher concentration of C16:0 and C18:1n-9 and a lower concentration of C18:2n-6 in the birds fed PO diets. The addition of inulin to diets modified (P = 0.017) BW gain quadratically without affecting feed conversion. Dietary inulin decreased the total lipid concentration in liver (P = 0.003) and that of triacylglycerols and very low density lipoprotein cholesterol (up to 31%) in blood serum compared with the control groups. The polyunsaturated fatty acid:saturated fatty acid ratio increased in abdominal and i.m. fat when inulin was included in the SO-containing diets. The results from the current study suggest that the addition of inulin to broiler diets has a beneficial effect on blood serum lipids by decreasing triacylglyceride concentrations The results also support the use of inulin to increase the capacity of SO for enhancing polyunsaturated fatty acid:saturated fatty acid ratio of i.m. fat in broilers.
INTRODUCTION
Naturally occurring inulins are storage carbohydrates present in many plants and that belong to a class of compounds known as fructans. All fructans are mainly composed of linear polymers and oligomers of fructose linked by β(2-1) glycosidic linkage often with a glucose terminal unit (Roberfroid and Delzenne, 1998) . Commercial inulin, generally obtained by extraction from chicory roots (Cichorium intybus L.), is a mixture of polymers and oligomers of fructose, soluble in water, resistant to digestive enzymes, and easily fermented by microflora in the large intestine. Most of the nutritional and health benefits associated with the dietary use of inulin-type fructans are directly or indirectly linked to their stimulating and selective effect on the growth or activity, or both, of indigenous bifidobacteria and lactobacilli (Roberfroid and Delzenne, 1998; Gibson, 2000) .
Studies performed in laboratory rodents and, to a lesser extent, in humans have shown that inulin-type fructans, such as inulin or fructooligosaccharides (FOS), can alter lipid metabolism and reduce triacylglycerol plasma concentrations and, to a lesser degree, cholesterol concentration (Fiordaliso et al., 1995; Causey et al., 2000; Letexier et al., 2003) . In poultry, very few reports have focused on the effect of inulin-type fructans on lipid metabolism. Ammerman et al. (1989) reported that the addition of FOS (3.75 g/kg of diet) to broiler diets reduced the deposition of body fat. More recently, Yusrizal and Chen (2003) observed a decrease in serum cholesterol concentration and abdominal fat pad weight of broiler chickens fed inulin at the level of 10 g/kg of diet.
Fat type added to broiler diets also can modify the concentrations of triacylglycerols and lipoproteins in blood (Crespo and Esteve-García, 2003; Wongsuthavas et al., 2007; Viveros et al., 2009 ) and the amount and composition in fatty acids of abdominal fat and meat (Cortinas et al., 2004; Ortiz et al., 2006; Viveros et al., 2009) . Generally, fats high in saturated fatty acids (SFA) increase the levels of triacylglycerols and lowdensity lipoproteins in blood and reduce the ratio of polyunsaturated fatty acids (PUFA) to SFA of fat deposited in the broiler tissues. To our knowledge, there is no available information regarding how the fat type, rich in SFA or PUFA, included in the diets modifies the effect of inulin-type fructans on lipid metabolism in broiler chickens.
Consequently, the objective of the current study was to evaluate the effect of inulin added to diets containing 2 different sources of fat, palm oil (PO) and sunflower oil (SO), on 1) growth performance, 2) blood serum metabolites (triacylglycerols, lipoproteins, and glucose), 3) liver lipids (triacylglycerols and cholesterol), and 4) fatty acid composition of abdominal adipose tissue and breast and thigh meat.
MATERIALS AND METHODS

Test Products
The inulin source used in the current study was a commercial product (Prebiofeed, Qualivet, Las Rozas, Spain) obtained from chicory (C. intybus L.). Chemical composition (g/kg) obtained for this product in our laboratory was the following: moisture, 49.1; CP, 11.3; free glucose, 44.2; free fructose, 39.0; sucrose, 63.2; inulin-type fructans, 746.0; and ash, 1.4. Palm oil and SO used as dietary fat sources were provided by commercial suppliers (Lipan A.I.E., Vigo, Spain, and Koipe S.A., Jaén, Spain, respectively). Composition of both vegetable fats is shown in Table 1 .
Birds, Diets, and Management
All procedures for handling the birds were approved by the Animal Care and Ethics Committee of the Universidad Complutense de Madrid (Spain). A total of 240 one-day-old female broiler chicks (Cobb 500 genetic line) were obtained from a commercial hatchery (Cobb Española S.A., Alcalá de Henares, Spain) and used in a 34-d feeding trial. They were housed in electrically heated battery brooders under standard conditions of temperature, humidity, and ventilation. Continuous fluorescent illumination was maintained for 23 h/d. Chicks were individually weighed and allocated to 48 pens, each pen containing 5 chicks, to receive 6 dietary treatments with 8 replicates of each treatment. Diets in mash form and water were offered ad libitum. The bird groups were assigned to 1 of 6 dietary treatments.
The experiment consisted of a 3 × 2 factorial arrangement of treatments including 3 concentrations of inulin (0, 5, or 10 g/kg of diet) and 2 types of fat (PO or SO). Because the source of inulin was a commercial product containing 746.0 g of inulin/kg of product, the amounts of this product added to the corresponding control diet at the expense of the entire diet were 6.7 and 13.4 g of product/kg of diet to obtain 5 and 10 g of inulin/kg of diet, respectively. The control diets containing 90 g/kg of added fat as PO or SO (Table 2) were formulated to be adequate in all nutrients (NRC, 1994) . The treatments were as follows: 1) control diet containing PO as a fat source without inulin, 2) control diet containing SO as a fat source without inulin, 3) PO diet plus 5 g of inulin/kg of diet, 4) SO diet plus 5 g of inulin/kg of diet, 5) PO diet plus 10 g of inulin/kg of diet, and 6) SO diet plus 10 g of inulin/kg of diet.
Sampling and Measurements
Feed intake per pen was recorded daily and individual live weight was recorded at 21 and 34 d of bird age. At the end of the experimental trial, 8 birds were randomly selected from each dietary treatment (1 bird per pen) after an overnight fast, and blood samples were obtained by cardiac puncture. Blood samples were allowed to clot at 4°C for 2 h and were then centrifuged at 2,000 × g for 10 min, and serum was separated and stored at −20°C for lipid and glucose analyses. After blood collection, the same birds were weighed and killed by cervical dislocation. The liver and the abdominal fat pad (from gizzard to bursa of Fabricius) were weighed and stored in a freezer at −20°C until analyzed for lipids and fatty acids, respectively. Samples of breast and thigh meat (without skin) were also removed and stored in a freezer at −20°C until determination of fatty acids.
Analytical Methods
Dry matter (method 930.15), CP (method 976.05), and ash (method 942.05) in diet samples were determined following the standard methods described by the AOAC (1995) . Free sugars and inulin-type fructans in the inulin commercial product were quantified by HPLC following the procedure of Quemener et al. (1994) as described previously (Alzueta et al., 2010) . Lysine and methionine content in diets were determined by HPLC following the method of Jones et al. (1981) as described previously (Rodríguez et al., 2005) . Cholesterol, triacylglycerols, high-density lipoprotein cholesterol (HDL-C), low-density lipoprotein cholesterol (LDL-C), very low density lipoprotein cholesterol (VLDL-C), and glucose in serum samples were determined using Bayer Advia Reagent Packs and an automatic biochemical analyzer (Advia 1650, Bayer Inc., Leverkusen, Germany). Total lipids from liver were quantified by the method of Folch et al. (1957) . Hepatic triacylglyceride and total and free cholesterol contents were determined colorimetrically following the BioVision kit assay procedures 622-100 and 603-100, respectively (BioVision Research Products, Mountain View, CA) and according to the manufacturer. Esterified cholesterol content was calculated by subtracting free cholesterol from total cholesterol value. Total lipids from abdominal fat pad and meat samples (without skin) were extracted with a chloroform:methanol mixture (2:1, vol:vol) following the procedure described by Folch et al. (1957) , and the lipid extracts were esterified with a mixture of boron trifluoride (in 10% methanol), hexane, and methanol (35:20:45, vol:vol:vol) (Morrison and Smith, 1964 
Statistical Analysis
Data from the experiment were analyzed by a 2-factor ANOVA arrangement of treatments (3 levels of inulin inclusion and 2 sources of dietary fat). Performance data were analyzed considering the pen of birds as the experimental unit. The effects of dietary inulin level on the different variables were analyzed using orthogonal contrasts, and to examine interactions, the data corresponding to each type of fat (PO and SO) were separately analyzed applying linear and quadratic contrasts. The statistical analysis was performed by using the GLM procedure of SAS (SAS Institute, 2001) .
RESULTS
Growth Performance
Birds were in good health throughout the entire experimental period. Mortality was low (<3%) and no appreciable differences in mortality were observed among treatments. The effects of dietary fat type and inulin supplementation on bird performance are detailed in Table 3 . Body weight gain was not affected by dietary fat source, but feed intake and feed conversion were higher (P < 0.001 to 0.013) in birds fed the PO-containing diets than in those fed the SO-containing diets across all time periods (1 to 21 and 22 to 34 d). The results obtained from orthogonal contrast analysis showed that final BW gain and feed conversion (1 to 21 d) had a quadratic response (P = 0.017 and P = 0.046, respectively) to dietary inulin level.
Blood Serum Metabolites
Values for selected serum metabolites in birds fed the 6 experimental diets are given in Table 4 . They showed that birds fed the PO-containing diets had higher concentrations (P < 0.001 to 0.016) of serum 1 PO = palm oil; SO = sunflower oil. 2 Premix supplying (mg/kg of diet) a minimum of the following: retinol, 3; cholecalciferol, 55 μg/kg; dl-α-tocopheryl acetate, 25; menadione, 2.5; thiamine, 3; riboflavin, 6; pyridoxine, 7; folic acid, 0.2; cyanocobalamin, 0.02; biotin, 0.2; calcium pantothenate, 25; niacin, 50; choline chloride, 1,300; Mn, 60; Fe, 80; zn, 50; Cu, 5; Se, 0.1; I, 0.18; Co, 0.5; and Mo, 0.5.
3 Determined. 4 Calculated. 5 SFA = saturated fatty acids; MUFA = monounsaturated fatty acids; PUFA = polyunsaturated fatty acids; UFA = unsaturated fatty acids. triacylglycerols (48%), total cholesterol (15%), HDL-C (12%), LDL-C (20%), VLDL-C (45%), and glucose (9%) compared with those fed the SO-containing diets. Inulin supplementation did not affect the serum concentration of total cholesterol, HDL-C, LDL-C, or glucose. However, dietary inulin linearly decreased the concentrations of serum triacylglycerols (up to 31%; P = 0.032) and VLDL-C (up to 31%; P = 0.032) compared with the control bird groups.
Liver Size and Lipid Content
Neither dietary fat source nor inulin supplementation affected liver weight of female broilers (Table 5) . 2 HDL-C = high-density lipoprotein cholesterol; LDL-C = low-density lipoprotein cholesterol; VLDL-C = very low density lipoprotein cholesterol.
Hepatic triacylglycerol content was higher (P < 0.001) in birds fed the PO-containing diets than in birds fed the SO-containing diets. The addition of inulin to the diets decreased (P = 0.002) total hepatic lipid content. A significant interaction was detected between fat type and inulin for total cholesterol (P = 0.045) and free cholesterol (P = 0.005), indicating a different response to inulin depending on dietary fat type. Therefore, the effect of inulin level was separately analyzed in each of the 2 fat types (PO and SO). Results from this analysis showed a linear decrease (P = 0.030) of total cholesterol content only in the liver of birds fed the SOcontaining diets and a linear increase (P = 0.003) of free cholesterol content only in the liver of birds fed the PO-containing diets.
Abdominal Fat Deposition and Fatty Acid Profile
The weight and the relative weight of abdominal fat pad were higher (P = 0.013 and 0.010, respectively) in birds fed the PO-containing diets than in those fed the SO-containing diets (Table 6 ). Inulin supplementation had no significant effect on abdominal fat deposition, but an interaction between fat type and inulin (P = 0.048) was found. Inulin had a quadratic effect (P = 0.036) on the relative weight of abdominal fat pad in the SO-fed birds. The fatty acid profile of abdominal fat was modified by both factors: dietary fat type and inulin supplementation. The concentrations of C16:0 and C18:1n-9 were higher (P < 0.001) and those of C18:0 and C18:2n-6 were lower (P < 0.001) in birds fed the PO-containing diets than in those fed the SO-containing diets, PUFA:SFA and UFA:SFA ratios also being lower in the first than in the latter. Dietary inulin addition had a quadratic effect (P < 0.01) on the concentration of C18:2n-6 and PUFA as well as on PUFA:SFA ratio. Moreover, a quadratic response (P < 0.05) was also observed on the concentrations of C16:0, C18:0, SFA, and UFA as well as on UFA:SFA ratio. Nevertheless, due to the significant interactions observed between fat type and inulin for C18:1 (P = 0.023), C18:2n-6 (P = 0.004), MUFA (P = 0.022), PUFA (P = 0.006), PUFA:SFA (P = 0.010), and UFA:SFA (P = 0.045), the effect of inulin was separately analyzed in PO and SO diets. Results showed that inulin quadratically affected the UFA of abdominal fat only in birds fed the SO-containing diets.
Fatty Acid Profile of Breast and Thigh Meat
The fatty acid composition of breast and thigh meat was affected by dietary fat source (Tables 7 and 8 ). The ANOVA analysis results showed (P < 0.001 to 0.093) pronounced differences in the content of the analyzed fatty acids of both muscular tissues between birds fed VELASCO ET AL.
the PO-containing diets and those fed the SO-containing diets. The concentrations of C16:0, C18:1n-9, SFA, and MUFA were higher, whereas those of C18:2n-6, PUFA, and UFA as well as the ratios PUFA:SFA and UFA:SFA were lower in birds fed the PO-containing diets than in birds fed the SO-containing diets. Dietary supplementation with inulin induced changes in the fatty acid profile of breast and thigh meat. In breast meat, the concentration of C18:2n-6 and PUFA and the ratios PUFA:SFA and UFA:SFA increased linearly (P < 0.05) with inulin level, whereas SFA concentration had a quadratic response to inulin level. Additionally, interactions observed between fat type and inulin indicated that most of these effects of inulin were detected only in birds fed the SO-containing diets. With regard to thigh meat, although inulin did not affect the fatty acid composition of this tissue, interactions detected between fat type and inulin indicated that the concentrations of C16:0, C18:1n-9, SFA, and MUFA were reduced linearly and those of C18:2n-6 and PUFA and PUFA:SFA and UFA:SFA ratios were increased linearly when inulin was included in the SO-containing diets However, when inulin was included in the PO-containing diets, a quadratic response on the concentration of C18:1 and MUFA was obtained.
DISCUSSION
Growth Performance
Results from the current study showed that dietary fat type had no significant effect on BW gain, but it was seen to affect feed intake and feed conversion. Higher feed intakes were recorded in birds fed the PO-containing diets than in those fed the SO-containing diets, which led to an overall greater intake of dietary energy (8,086 vs. 7,700 kcal expressed as AME n ) and nutrients in the former than in the latter. Consequently, female broilers fed SO had better feed conversion than birds fed PO as a dietary fat source. Regarding this, several researchers (Pinchasov and Nir, 1992; zollitsch et al., 1997; Crespo and Esteve-García, 2001 ) observed improvements in the feed conversion of broilers with the degree of unsaturation of dietary fat, which was attributed to a higher digestibility of UFA than SFA. In contrast, Sanz et al. (2000) , Wongsuthavas et al. (2007) , and Viveros et al. (2009) found no effect of dietary fat sources on bird performance parameters.
Our study also showed that adding inulin to diets quadratically improved the BW gain of female broilers, which indicated that inulin at 5 g/kg had a better response in BW gain than at 10 g/kg of diet. This is in agreement with observations reported by other researchers concerning the use of FOS in feeding broilers. Wu et al. (1999) suggested that the optimal concentration for supplementation of FOS to poultry diets is between 2.5 and 5 g/kg. Similarly, Xu et al. (2003) observed that feeding 8 g/kg of FOS resulted in poorer performance than feeding 4 g/kg. In general, however, published results on the effect of inulin-type fructans on broiler performance are conflicting under research conditions. Improved growth performance of broilers fed inulin or FOS has been reported by Ammerman et al. (1989) , Yusrizal and Chen (2003) , and Xu et al. (2003) . In contrast, others have found no positive effect on performance when inulin-type fructans were added to bird diets (Waldroup et al., 1993; Biggs et al., 2007; Rehman et al., 2008) . These apparent contradictory responses of chickens to inulin-type fructans may be attributable to several factors that influence the effectiveness of inulin or FOS in broiler feeding. Some of these factors are inulin product, inclusion level, diet type, animal characteristics, husbandry hygiene, and environmental stress conditions (Patterson and Burkholder, 2003; Verdonk et al., 2005) .
Blood Serum Metabolites
Serum lipids were affected by dietary fat source. Higher concentrations of serum triacylglycerols, cholesterol, and lipoproteins (HDL-C, LDL-C, and VLDL-C) were found in broilers fed the PO-containing diets than in those fed the SO-containing diets. In general, these results agree with the findings of other researchers (Sanz et al., 1999; Celebi and Utlu, 2000; Viveros et al., 2009) , who reported changes in the concentration of serum lipids of chickens with the dietary fat sources differing in their degree of saturation. At present, the mechanism(s) by which dietary fat influences the concentration of serum lipids is not fully known. Several researchers (Harris, 1989; Sanz et al., 2000) indicated that dietary PUFA, particularly C18:2n-6 and n-3 fatty acids, may reduce hepatic fatty acid and triacylglycerol synthesis. An inhibition of the activity of Δ 9 -desaturase, which leads to a limited VLDL-C and triacylglycerol secretion from the liver to the blood, was reported by Legrand et al. (1987) and by Lochsen et al. (1997) . Sanz et al. (2000) also suggested that the lower plasma triacylglycerol concentration in chickens fed SO compared with those fed tallow might be explained by an increased rate of β-oxidation of unsaturated fats leading to a higher rate of uptake of triacylglycerols from blood stream to tissues. Furthermore, it should be kept in mind that in the current study some of the increases observed in triacylglycerol, cholesterol, and lipoprotein concentrations in birds fed the PO diets compared with those fed the SO diets might also be attributable to the higher feed consumption in the former (6%) than in the latter.
Our data also indicated that the dietary fat type affected serum glucose concentration, higher values being recorded in the groups of birds receiving the PO-containing diets than in those fed the SO-containing diets. This seems to be in line with previous observations from studies conducted in rats and humans (Uusitupa et al., 1994; Storlien et al., 2000) suggesting that the fatty acid profile of dietary fat, particularly PUFA:SFA ratio, may regulate glucose metabolism. In poultry, the report of Crespo and Esteve-García (2003) showed that broiler chickens fed diets including SO or linseed oil presented lower levels of serum insulin and similar levels of serum glucose than those receiving diets containing tallow or olive oil. In the present study, dietary inulin linearly reduced serum triacylglycerol and VLDL-C concentrations without affecting serum cholesterol, HDL-C, or LDL-C concentrations. In contrast, Yusrizal and Chen (2003) reported that the addition of inulin or FOS at a level of 10 g/kg of diet had a significant lowering effect on serum cholesterol concentration in both male and female broilers. Regarding this discrepancy between results, studies performed in rats have clearly demonstrated hypotriacylglycerolemic effects induced by inulin or FOS, whereas lowering effects of inulin on serum cholesterol have been found to be more controversial (Beylot, 2005) . Our finding that serum VLDL-C concentrations were lower by the effect of dietary inulin is consistent with the results from previous experiments carried out in rats (Fiordaliso et al., 1995; Kok et al., 1996) . Several mechanisms have been proposed to explain the hypotriacylglycerolemic properties of inulin-type fructans in laboratory rodents. The hypothesis more widely accepted is that inulin-type fructans induce a simultaneous decrease in the hepatic expression and activity of lipogenic enzymes, altering the metabolism of lipids in the liver and reducing de novo fatty acid and triacylglycerol synthesis (Kok et al., 1996; Delzenne and Kok, 1999; Beylot, 2005) . However, it has also been suggested that dietary inclusion of inulin-type fructans may lead to a differential modification of triacylglycerol metabolism, depending on the type of diet, that is, effect on triacylglycerol-rich lipoprotein catabolism with diets rich in fat or effect on hepatic lipogenesis with diets rich in carbohydrates (Delzenne et al., 2002) .
Liver Size and Lipid Content
Our results clearly demonstrated that the type of fat incorporated to broiler diets affected the concentration of lipids in liver. Higher hepatic content of triacylglycerols was found in birds fed the PO-containing diets than in those receiving the SO-containing diets. These results are in accordance with earlier studies performed in broiler chickens (Pinchasov and Nir, 1992; Scaife et al., 1994; Crespo and Esteve-García, 2002) and in laying hens Schuman et al., 2000) showing that diets containing unsaturated fats reduced hepatic lipid content compared with diets containing saturated fats. A reduced liver lipogenesis due to an inhibition of fatty acid synthase activity by PUFA, as mentioned above, might explain the effect of dietary fat source on hepatic lipid content (Wilson et al., 1986; Huff et al., 1993) .
There was also evidence that the addition of inulin to the control diets linearly reduced the hepatic content of total lipids and total cholesterol, the latter only in the birds consuming SO-containing diets. The interaction found between fat type and inulin for free cholesterol indicated an increasing linear effect of inulin level on hepatic free cholesterol content in birds fed the POcontaining diets. These observations in broiler chickens support those reported by other researchers showing that oligofructose or inulin modifies the lipid composition of liver when added to rat diets (Fiordaliso et al., 1995; Kok et al., 1996) . Neither dietary fat nor supplemental inulin affected the liver weight of female broilers.
Abdominal Fat Deposition and Fatty Acid Profile
Numerous studies have evidenced that the deposit of abdominal fat in broilers is affected by dietary fat source. In general, substitution of dietary fats rich in PUFA for fats rich in SFA reduces the amount of abdominal fat (Sanz et al., 1999; Crespo and EsteveGarcía, 2001; Wongsuthavas et al., 2007) . The current study clearly showed that the abdominal fat pad weight in female broilers fed the SO-containing diets was lower than in those fed the PO-containing diets. It has been hypothesized (Sanz et al., 2000; EsteveGarcía, 2001, 2002 ) that the effect of dietary fat on abdominal fat deposition may be explained because UFA are more rapidly oxidized for energy production than SFA, these latter being less easily used and being accumulated as fat storage. In addition, as indicated by Clarke et al. (1997) and Storlien et al. (2000) , there is evidence that fatty acids can act as potent gene regulators on enzymes of endogenous lipid synthesis and adipocyte proliferation, saturated fats behaving as upregulators and polyunsaturated fats behaving as downregulators of these enzymes. On the other hand, the fatty acid composition of abdominal fat reflected the fatty acid profile of the diet, birds fed the PO-containing diets presenting higher values of SFA and lower of PUFA than birds fed the SO-containing diets. This is in agreement with the findings reported by Ortiz et al. (2006) and Viveros et al. (2009) .
Dietary inulin influenced the relative weight and abdominal fat composition of birds fed the SO-containing diets, causing a quadratic response in PUFA content, primarily due to changes in C18:2n-6 concentration as well as in SFA content. The reason for this differential response to dietary inulin between birds fed the PO-containing diets and those fed the SO-containing diets is unclear, but, possibly, it might be related to the capacity attributable to inulin-containing fructans to alter the lipid metabolism, as has been mentioned previously.
Fatty Acid Profile of Breast and Thigh Meat
Changes observed in the fatty acid composition of breast and thigh meat induced by dietary fat type are in agreement with the results reported by other researchers (Crespo and Esteve-García, 2001; Cortinas et al., 2004; Ortiz et al., 2006) . The concentration of major fatty acids in muscular tissues reflected that of diet, the predominant fatty acid being C18:1n-9 followed by C16:0 in birds fed the PO-containing diets and C18:2n-6 followed by C18:1n-9 in birds fed the SO-containing diets. These results also supported the idea suggested by some researchers (López-Ferrer et al., 2001; Cortinas et al., 2004; Villaverde et al., 2006) that UFA content in chicken tissues reflects more than the SFA variation in dietary fat content.
In the current study, significant interactions between dietary fat and inulin were detected for fatty acids of breast and thigh meat. In birds fed the SO diets, inulin caused a linear increase in PUFA content and in PUFA:SFA and UFA:SFA ratios, mainly due to a linear decrease in C16:0 content and a linear increase in C18:2n-6 content. These effects were not detected in birds fed PO diets. This fact suggests that the potential effect of inulin on i.m. lipid composition depends on the degree of saturation of dietary fat source. As far as we are aware, no information is available in the literature on inulin and modifications in the fatty acid pattern of lipids deposited in chicken tissues and therefore comparison of the present results with findings reported by other researchers was not possible.
In conclusion, the dietary fat types, PO or SO, used as dietary sources of energy influenced abdominal fat deposition, serum lipid and glucose concentrations, as well as hepatic triacylglyceride concentrations. As expected, the fatty acid composition of body tissues was also modified by the fat type used. The addition of inulin to broiler diets had a beneficial effect on blood serum lipids by decreasing the concentrations of triacylglycerides. The results also support that the use of inulin increased the capacity of SO for enhancing the ratio of PUFA to SFA of i.m. fat in broilers.
